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. , Geoghegan Nicas [1]
1- .
$D$ , $I$ $[0,1]$ . $F:D\mathrm{x}Iarrow D$ . $F(x,t)=x$
$(x,t)\in D\mathrm{x}I$ $F$ , Fix$(F)$ . ,
Fix$(F)=\{(x,t)|F(x,t)=x\}$ .
$t\in I$ , : $Darrow D$ $F_{t}(x)=F(x, t)$ . .
1. $F$ . , $t\in I$ $F_{t}$ .
2. $F_{0}=F_{1}$ ( $F_{0}$ $f$ ).
3. $D$ $x:(t)(i=1, \ldots,n, n\geq 2)$ , $(x_{i}(t), t)\in \mathrm{F}\mathrm{i}\mathrm{x}(F)$
Fix$(f)=\{x_{1}(0), \ldots,x_{n}(0)\}$ .
4. $\gamma_{i}=\{(x_{i}(t), t)|t\in I\}$ , $\gamma_{1},$ $\ldots,\gamma_{n}$ $D\mathrm{x}I$ braid .
1
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, $F_{t}$ $t$ $D\mathrm{x}\{t\}$ ,
. , . ,
$\pm 1$ . $-1$ .
1. ( ) \mbox{\boldmath $\omega$}
. $t$- $\omega$ +1
. $\omega$ $\gamma_{i}$ $\omega$ $\gamma_{i}$ ,
$lk(\omega,\gamma_{i})$ . $n$ $lk(\omega)\in \mathbb{Z}^{n}$
$lk(\omega)=(lk(\omega,\gamma_{1}),$ $\ldots,lk(\omega,\gamma_{n}))$
.
, 2 , $\omega$ 1, $-1$
,
$lk(\omega)=(0, -1, -1)\in \mathbb{Z}^{S}$.
$t\downarrow$
2
$\gamma_{1},$ $\ldots,\gamma_{i1}$ , $x_{i}(t)\equiv \mathrm{t}:(\mathrm{O})$ .
$X:(\mathrm{O})$ $X$ : . $p:D\mathrm{x}Iarrow D$ . $D-\mathrm{F}\mathrm{i}\mathrm{x}(f)=D-\{x_{1}, \ldots,x_{n}\}$ 1
$H_{1}(D-\mathrm{F}\mathrm{i}\mathrm{x}(f))$ $\mathrm{Z}^{n}$ – , $lk(\omega)$ , $D-\mathrm{F}\mathrm{i}\mathrm{x}(f)$
$p(\omega)$ $[p(\omega)]\in H_{1}(D-\mathrm{F}\mathrm{i}\mathrm{x}(f))$ – .
$X$ $D-\mathrm{F}\mathrm{i}\mathrm{x}(f)$ . $X$ $T_{l_{i}}(D)$
$S_{i}$ . $t,$ $i$ , $x_{i}$
. , $F$ blow-up $\hat{F}$ : $X\mathrm{x}Iarrow X$ . $\hat{F}$
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( [1, Sect. 1.6] ).
$\hat{F}(x, i)=\{$
$F(x, t)$ $x\in D-\mathrm{F}\mathrm{i}\mathrm{x}(f)$ ,
$DF_{t}(x_{i})x/|DF_{t}(x:)x|$ $x\in S_{\dot{*}}$
, $DF_{\ell}(x:)x$ $x$ : , $x$ $\mathrm{R}^{2}$ $p:X\mathrm{x}Iarrow$
$X$ .
2. $\hat{F}$ $(x, t)$ $(x’,t’)$ , 2 $X\mathrm{x}I$ $\mu$
$p\mathrm{o}\mu$
$\hat{F}0\mu$ .
$C$ 2 . $C$ ( ) $(x,t)$
, $C$ $(x, t)$
3




, $n\geq \mathit{2}$ . $n=1$ ,
. , $I=[-\pi, \pi]$ . $\theta$ : $Iarrow$
$\theta(t)=a\epsilon \mathrm{i}\mathrm{n}t$ . $a$ 1 . $D$
2 , $C$ 1 . $g:Darrow D$
.
1. $g$ 3 $(0,0),$ $(1,0),$ $(-1,0)$ , ($0,0\rangle$ $g$ 1




$t$ . , $F_{t}=r_{t}\mathrm{o}g(t\in I)$ ,
$D$ $D$ , Fix$(\mathrm{F}\mathrm{t})\subset\{0\}\cup C$ .
, $x=e^{:}\ell\in C$ ,
$F_{t}(x)=r_{t}(xe^{i\theta(\iota)})=xe^{i(t+\theta(\epsilon))}$
Fix$(F_{t})-\{0\}=\{e^{i\ell}|t+\theta(s)=0\}$ .
, $-a<t<a$ , $0$ 2 . sink
saddle , sink $x+(t)$ , \Delta dle $x_{-}(t)$ . $\gamma=\{0\}\mathrm{x}I$
$\omega=\mathrm{F}\mathrm{i}\mathrm{x}(F)-\gamma$ , Fix$(F)=\gamma\cup\omega$ ,
Fix$(\hat{f})=\emptyset$. , $\omega$ $\gamma$ 1 ,
$lk(\omega)=lk(\omega,\gamma)=1\neq 0$. , .
$\mathrm{i}\mathrm{d}$ $f$ : $Darrow D$ – . $f$ $x_{1},$ $\ldots,x_{n}$
. $i\neq j$ , $f_{\lambda}(X:)-f_{\lambda}(x_{j})$ $(\lambda\in I)$ $\mathbb{R}^{2}-\{0\}$ .
, $\{f_{\lambda}\}$
V\searrow $lk(x:,x_{j})$ . , $x$; ,
. $v\in S_{i}$ . $\lambda$ $0$ 1
$Df_{\lambda}(x_{i})v/|Df_{\lambda}(x_{i})v|$ $S_{i}$ $x_{i}$ \nu \, $lk(x_{1},x_{i})$
.
: $lk(x_{1}, x_{i})$ [3] , $‘\text{ }\mathrm{o}\mathrm{r}8\mathrm{i}\mathrm{o}\mathrm{n}$ $\mathrm{n}\mathrm{u}\mathrm{m}\mathrm{b}\mathrm{e}\mathrm{r}^{)}$’ . ,
$lk(x_{i},x_{1})=1/2 \sum_{l\neq:}\epsilon_{l}lk(x_{i},x\ell)$
, [3] Prop.2 , $x_{i}$ 1
. \epsilon \ell x2 .
$\mathbb{Z}’$ $S$
$S=$ { $(lk(x_{i},x_{1}),$ $\ldots,lk(x_{i},$ $x_{n}))|x_{i}$ }
.
. Fix$(F)=\gamma_{1}\mathrm{U}\cdots\cup\gamma_{n}\cup\omega$ , $lk(\omega)\in S\cup\{0\}$ .
.






, $H$ Lefschetz [2]. $L(H)$ ,
$H’$ $V\mathrm{x}\{0,1\}$ $H$ , $L(H)=L(H’)$ .
$G$ : $X\mathrm{x}Iarrow X$ $G_{t}\equiv\hat{f}$ $G$ $X\mathrm{x}\{0,1\}$ $\hat{F}$
, $L(\hat{F})=L(G\rangle$ $=0$ . , $[p(\omega_{j})]=lk(\omega_{j})$ .
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